Here, we present a metagenomic analysis of the microflora of the surface waters of the Shardara reservoir, the largest artificial reservoir in Southern Kazakhstan, created to meet irrigation and hydropower engineering needs. In this case, shotgun metagenomic sequencing of the microbial community DNA was used.
T he Shardara reservoir is the largest artificial reservoir in Southern Kazakhstan, created to meet irrigation and hydropower needs by regulating the runoff of the Syr Darya River. The Shardara reservoir is one of the largest fisheries in Kazakhstan; therefore, the study of the diversity of its microbiome, phytoplankton, and zooplankton is one of the significant tasks of ecological monitoring in the region (1, 2) .
In our research, a metagenomic study of the microflora diversity of the Shardara reservoir near the hydroelectric power plant was carried out. In this case, shotgun metagenomic sequencing of microbial community DNA was used, which, in our opinion, gave a more detailed picture of not only the bacterial diversity but also the viral and eukaryotic diversity. Water samples were collected from the surface of the Shardara reservoir near the hydroelectric plant at 1-week intervals in May 2019 (collection point coordinates, 41.244722, 67.972222).
Each of the water samples (sample volume, 5 liters) was immediately filtered using a cellulose membrane with a diameter of 300 mm and pore size of 3 m; then, the filtrate was concentrated to a volume of 500 ml using tangential flow filtration (Vivaflow 200, Sartorius, with a 200-cm 2 polyethersulfone membrane). The samples were pooled and further concentrated by ultracentrifugation at a speed of 29,000 rpm for 120 min at 4°C (Avanti J30I ultracentrifuge, Beckman Coulter). The pellet was resuspended in a minimal volume of phosphate-buffered saline. Finally, nucleic acids were extracted using a Pure Link genomic DNA minikit (Invitrogen) according to the manufacturer's protocol. DNA libraries were prepared from 1 ng of the isolated nucleic acids using the Nextera XT DNA sample preparation kit (Illumina, USA) in accordance with the instructions. High-throughput sequencing was performed by using an Illumina MiSeq instrument (paired-end sequencing, 2 ϫ 300 bp; MiSeq kit v3).
The obtained sequences were tested for quality using Trimmomatic (3) from the Genome Detective tool (4) . After the removal of low-quality reads and adapter trimming (4), 2,169,637 reads were analyzed by the Kaiju program using the nonredundant protein database of bacteria, archaea, viruses, fungi, and microbial eukaryotes (NCBI BLAST nr ϩeuk) with default parameters as a reference (5) .
Taxonomic classification of metagenomic data of the Shardara reservoir showed that 1% of the sequences corresponded to Archaea, 10% to lower eukaryotes, 3% to viruses, 82% to bacteria, and 4% to unclassified organisms (Fig. 1) . This study is the first report on the bacterial and viral diversity of the Shardara reservoir based on a metagenomic analysis, which expands our knowledge of the microflora of the Aral-Syr Darya water basin.
